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Abstract 
The aim of this study is to investigate the presence of long memory in sukuk yield spreads and forecast the future yield 
spreads for sukuk.  Specifically, the focus is on the yield spread between Dow Jones Islamic Markets Index (DJIM) and 
the Malaysian Government Investment Issues (GII). The study uses monthly data on the DJIM Index and GII yields from 
2005:08 to 2012:04. Data are sourced from Bloomberg database and Datastream. Using ARMA (autoregressive moving 
average) estimator method, the data are used to test the hypothesis that the yield spreads has long memory.  The findings 
show no evidence that the yield spreads have long memory. Since yield spreads can serve as a leading indicator of 
economic conditions, the empirical estimator method used in this research has an implication for forecasting future yield 
spreads of Islamic debt market financial instruments.  
© 2013 The Authors. Published by Elsevier B.V. Selection and peer-review under responsibility of ICEBR 2013 
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1. Introduction 
The yield spread analysis helps investors understand the market’s trend and the direction the economy is 
going to take. When spreads widen between two sukuk instruments with different quality ratings, it implies 
that the market is factoring more risk of default on lower grade sukuk. The anticipation of greater risk of 
default implies a slowing economy. On the other hand, a narrowing of spreads implies that the market is 
factoring in less risk. This might be due to higher expectation of economic growth. This paper attempts to 
investigate the presence of long memory in DJIM as an early indication of economic conditions. If there is a 
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significant evidence of the presence of long memory in sukuk spreads, it can be used as forecasting tools in 
Islamic capital market. 
 
2.  Background 
     The Dow Jones Islamic Market Index (DJIM), launched in 1999 in Bahrain, was the first index created for 
investors seeking Shari’ah-compliance investments. The DJIM measure the performance of a global universe 
of investable equities that have been screened for Shari’ah compliance consistent with Dow Jones Indexes’ 
methodology, which provides approximately 95 percent market coverage of 44 countries.  
     There are three ways to explain the spreads.  First, the volatility of the yield and the behaviour of 
embedded options in the sukuk contracts. Second, the effect of yield volatility on the business cycles. Third, 
yield volatility and transaction liquidity. The presence of long memory in the spreads suggests that a time 
element exists and should be accounted for when analyzing yield spreads or when using yield spreads as 
forecasting tools in the case of sukuk. The long memory process in yield spreads will be indicated by slow 
decay of the autocorrelation coefficients, and therefore, the existence of long memory, or long-range 
dependence.  Sukuk are the most active Islamic debt market financial instrument to date. Therefore, empirical 
study on sukuk market behavior in terms of the long range dependence will help both investors and issuers 
understand more the structure and price risk exposures of the instruments.   
2.1 Research Methods  
In this study, the yield spread is measured as the yield spread of the DJIM as a measure of stock market 
performance over Government Investment Issues (GII) as the benchmark measure for sukuk yield. It measures 
the percentage return on investment (ROI) from DJIM minus the percentage return on investment from GII 
per annum. In short, the yield spread compares the performance of DJIM and GII and indicates the risk 
premium for investing in the former over the latter. Market yield is calculated as the difference between 
DJIMt and DJIMt-1.  
The study employs autoregressive moving average (ARMA) estimator method to detect the presence of 
long memory in the DJIM yield spread.  For that purpose, monthly data on the DJIM Index yield and GII of 
specified maturity (3, 6, 12, 24, 36, 60, 84, 120, 180, 240 months) yields from 2005:08 to 2012:04 (81 
observations) are collected and sourced from Bloomberg database and Datastream. Using the ARMA 
estimation method, these data are used to test the hypothesis that the yield spreads has long memory. The 
presence of a long memory process in yield spreads will be indicated by slow decay of the autocorrelation 
coefficients, and therefore, the existence of long memory, or long-range dependence.  The DJIM is used as a 
measure for stock performance and GII is used as a measure for sukuk yield as the benchmark. The study 
employs the benchmark issues of 10-month GIIs to capture the changes in the levels of the term structure 
following the literature.  Examining how the spread between DJIM Index and GIIs has varied over time can 
shed insight into what determines the relative pricing of the two. 
To assess the accuracy and reliability of the yield spread, we use the RMSE statistics and Theil inequality 
coefficient. The RMSE measures the degree to which the predicted change of the yield spread deviates from 
the actual change from the forecast period. The RMSE is forecast error statistic which depends on the scale of 
the dependent variable. However, the Theil inequality coefficient is scale invariant. It always lies between 
zero and one, where zero indicates a perfect fit.  
The bias proportion explains how far the mean of the forecast is from the mean of the actual series. The 
variance proportion indicates how far the variation of the forecast is from the variation of the actual series. 
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Meanwhile, the covariance proportion measures the remaining unsystematic forecasting errors. The
combination of bias, variance, and covariance proportions should add up to one. The forecast is considered 
good if the bias and variance proportions estimations are small relative to the covariance proportions.
3.  Data Analysis
3.1 Stationarity Test
In order to select the GII, we examine the visual plot of the GII with different maturities ranging from 3 to
240 months as shown in Figure 1. The yield spread of different maturities have similar path, therefore they are
expected to have similar model. Therefore, the 12-month GII is used as the representative based on 
convention. The next step is to perform the ADF test to confirm that ARMA is the correct model and data are
stationary. We test all the GIIs and they appear to be stationary at first difference. The next step is to
determine the order of the ARMA model for the 3-month GII. This is done through examining the
correlogram. However, the results are inconclusive, indicating possible models of AR(1) or AR(3) and MA(1)
– MA(5).  To make the final selection, we use AIC and SIC information criteria. Both suggests p and q in the 
order of ARMA (1,5).
3.2 Forecasting Results  
For the purpose of time series modelling in this study, the in-sample estimation starting from 2005:08 until 
2011:04 were used to fit the ARMA model. While the subsequent 12 periods (from 2011:04 until 2012:04)
were kept for the post-sample forecast accuracy check. Figure 1 illustrates the plot of the spreads against
different maturities of GIIs. All of them show almost similar paths. 
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  Fig 1: Spreads Between DJIM and Different Maturities of GIIs
4.  Results
4.1  Dynamic and Static Forecasting Results Based on Out-of-Sample Data
Figure 2 and 3 shows the result of the dynamic and static forecasting DJIM for 12 observations (2011:05 to 
2012:04).  Both forecasts lie within the two standard deviations. However, the dynamic forecasting is almost a
flat line with the root mean squared error (RMSE) that is quite large and bigger variance proportion elements
in the Theil Inequality coefficient. The static forecasting shows an increasing trend, but reported higher 
RMSE values but smaller Theil coefficient index whereby the variance is highest in the covariance
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proportion. In short, the RMSE, mean absolute error (MAE) and mean absolute percentage error (MAPE) is 
smaller in the case of dynamic forecasting (refer appendix for the calculations). 
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          Fig. 2. Dynamic Forecasting of DJIM                                            Fig. 3. Static Forecasting of DJIM 
 
4.2   Plotting Actual vs. Forecasting Results  
 
    Figure 4 and 5 plots the actual vs. the forecasting results of the DJIM spread. Based on the data set, the 
integrated ARIMA model appears to have a slightly better forecasting performance compared to that of the 
ARMA model. However, both models are unable to forecast all values within the 95 per cent forecast interval 
during certain periods. The actual DJIM Index value during 2011 which falls outside the 95 per cent upper 
bound of the forecast interval may be due to several reasons.  First, the European financial crisis that affects 
the global economy leading to a significant drop in the global issuance of sukuk. Second, the additional risk of 
investing in sukuk that is not Shari’ah--compliant as criticized by the Accounting and Auditing Organisation 
of Islamic Financial Institutions (AAOFI). Third, taking Malaysia as an example of emerging market 
economies, the growth rate is stagnant after the recent 2007 financial crisis.  
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    Fig. 4. Plot of Actual vs. Dynamic Forecasting                                    Fig. 5. Plot of Actual vs. Static Forecasting 
 
    As such, factors which could affect the volatility of the yield curves and the exogenous macroeconomic 
factors should be taken into consideration in modelling of sukuk yield spread for a better forecast ability. This 
is because the shape of the yield curve is considered as a reliable predictor of future real economic activity. 
Ellis, 2012, observes that the behaviour of sukuk yields behaved quite differently from the conventional bond 
theory and it is against the principles of mainstream finance theory. The behaviour of sukuk is also different in 
the secondary markets. Therefore, the forces driving the disparity need to be examined empirically.  
5.   Conclusions 
The yield spread analysis helps investors understand the market’s trend and the direction the economy is 
going to take. When the spread is wide between two financial instruments, the investors can conclude that the 
economy is slowing down and thus that the market is predicting a greater risk of default. On the contrary, 
when the spread narrows down, the default risk is smaller due to perhaps the expanding economy. Study on 
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the yield spread also helps interested lenders determine their profitability when providing loan to a borrower. 
The key to sukuk progress is in understanding the pricing and risk characteristics of each different types of 
sukuk structure and whether it can serve as a leading indicator of the economy. The empirical estimator 
method used in this research allows the testing for autocorrelation in spreads, the existence of which has 
implications for forecasting future yield spreads. Future research in the areas might want to compare the 
forecasting abilities of different sukuk indexes and combine the output of different predictors into a final 
forecast. 
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Appendix A.  
400
600
800
1,000
1,200
1,400
1,600
1,800
500 1000 1500 2000 2500 3000 3500 4000 4500 5000  
 
Fig. 6(a).  DJIM Index, on Level 
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    Fig. 6(b). DJIM Index, on First Difference
Descriptive Statistics:
Mean = 996.852; Median = 949.02; Max: 1747.54; Min = 530.99; Standard deviation = 266.85; Skewness = 0.34; Kurtosis = 2.035; JB
Test = 246.66 (0.00)
Below is the calculation of  the root mean squared error (RMSE), mean absolute percentage error (MAPE)
and  mean absolute error (MAE) used in the study to measure the accuracy of the forecast:
